Inhibition of the mitochondrial calcium uniporter by the oxo-bridged dinuclear ruthenium amine complex (Ru360) prevents from irreversible injury in postischemic rat heart.
Mitochondrial calcium overload has been implicated in the irreversible damage of reperfused heart. Accordingly, we studied the effect of an oxygen-bridged dinuclear ruthenium amine complex (Ru360), which is a selective and potent mitochondrial calcium uniporter blocker, on mitochondrial dysfunction and on the matrix free-calcium concentration in mitochondria isolated from reperfused rat hearts. The perfusion of Ru360 maintained oxidative phosphorylation and prevented opening of the mitochondrial permeability transition pore in mitochondria isolated from reperfused hearts. We found that Ru360 perfusion only partially inhibited the mitochondrial calcium uniporter, maintaining the mitochondrial matrix free-calcium concentration at basal levels, despite high concentrations of cytosolic calcium. Additionally, we observed that perfused Ru360 neither inhibited Ca2+ cycling in the sarcoplasmic reticulum nor blocked ryanodine receptors, implying that the inhibition of ryanodine receptors cannot explain the protective effect of Ru360 in isolated hearts. We conclude that the maintenance of postischemic myocardial function correlates with an incomplete inhibition of the mitochondrial calcium uniporter. Thus, the chemical inhibition by this molecule could be an approach used to prevent heart injury during reperfusion.